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(54) MANUFACTURING METHOD OF SPECTACLE LENS 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a spectacle lens capable of manufacturing any 
spectacle lens including an inner surface progressive 
multi- focus lens with a good productivity. 
SOLUTION: The manufacturing method of the spectacle 
lens has a shape- forming step for forming a desired 
lens surface shape on a base material of the spectacle 
lens by processing any one surface or both surfaces of 
the base material 11 of the spectacle lens. The shape- 
forming step comprises an approximating processing 
surface rough cutting step for forming an approximated 
surface shape approximated to the desired lens surface 
shape from the base material 1 1 of the spectacle lens by 
a cutting out processing with a numerical control; and a 
finishing cutting step for forming the desired lens 
surface shape from the approximated surface shape by a 
cutting out processing with a numerical control. 
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CLAIMS 



[Claim(s)] 

[Claim l] the configuration which generates the lens side configuration based on prescription of a 
spectacle lens to the aforementioned spectacle lens base material by processing of one field of the 
spectacle lens base materials characterized by providing the following, or both sides *- creation - the 
manufacture method of the spectacle lens which has a process The approximation processing side 
rough-planed process that the aforementioned configuration generating process generates the 
approximation side configuration approximated to the lens side configuration based on [, to the 
aforementioned spectacle lens base material / begin to delete and ] prescription of the aforementioned 
spectacle lens by processing by the numerical control based on the processing data for numerical control 
The finishin g process which begins to delete and generates the lens side configuration based on 
prescription of the aforementioned spectacle lens by the numerical contxol based on the processing data 
for numerical control from the aforementioned approximation side configuration by processing 
[Claim 2] The manufacture method of the spectacle lens characterized by to be carried out in the 
manufacture method of a spectacle lens according to claim 1 by [ which are depended on the 
aforementioned numerical control ] synchronizing the relative position of the edge implement of the 
direction of the axis of rotation of the aforementioned spectacle lens base material, and the 
aforementioned spectacle lens base material, and the relative position of the aforementioned axis of 
rotation, the aforementioned edge implement of the rectangular direction, and the aforementioned 
spectacle lens base material with rotation of the aforementioned spectacle lens base material while it 
begins to delete and processing rotates the aforementioned spectacle lens base material. 
[Claim 3] The manufacture method of the spectacle lens characterized by performing the aforementioned 
approximation processing side rough-planed process and the aforementioned finishing process 
continuously in the manufacture method of a spectacle lens according to claim 2 using an NC machine 
tool equipped with the edge implement for the aforementioned approximation processing side 
rough-planed processes, and the edge implement for the aforementioned finishing processes. 
[Claim 4] The manufacture method of the spectacle lens characterized by the aforementioned processing 
data for numerical control being what chaises any one or more of tiie rotational frequencies of the 
delivery pitch of the aforementioned edge implement^ the amount of slitting, and the aforementioned 
spectacle lens base material according to the relative position of the aforementioned edge implement and 
the aforementioned spectacle lens base material in the manufacture method of a spectacle lens according 



to claim 2. 

[Claim 5] The manxifacture method of the spectacle lens characterized by adding the data of the amount 
of prism of prescription of the aforementioned spectacle lens to the aforementioned processing data for 
numerical control in the manufacture method of a spectacle lens according to claim 1. 
[Claim 6] The manufacture method of the spectacle lens characterized by adding the data of the 
eccentricity of prescription of the aforementioned spectacle lens to the aforementioned processing data for 
nximerical control in the manufacture method of a spectacle lens according to claim 1. 
[Claim 7] the manxifacture method of a spectacle lens according to claim 1 - setting - the aforementioned 
configuration creation - the manufacture method of the spectacle lens characterized by to have both 
beveling both [ either or 1 which delete and carry out appearance after the outer-diameter processing 
process which a process deletes further, carries out appearance and reduces the outer diameter of the 
aforementioned spectacle lens base material to a predetermined outer diameter by processing, and a 
finishing process, and bevel the edge of the aforementioned spectacle lens base material by proceissing 
[Claim 8] the manufacture method of a spectacle lens according to claim 1 - setting - the aforementioned 
configuration creation the manufacture method of the spectacle lens characterized by performing 
after a process the mirror-polishing process which smooths surface irregularity 

[Claim 9] The manufacture method of the spectacle lens characterized by being the curved surface on 
which the aforementioned lens side configuration compoimded the curved surface, progressive side or 
progressive side which compounded the spherical surface, a toric side, the symmetryof-revolution 
aspheric surface, a toric side, and the aspheric surface, and the toric side in the manufacture method of a 
spectacle lens according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention! 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the manufacture 
^ method of a spectacle lens that it begins to delete and the field configuration of all kinds of spectacle lens 
can be generated by processing, about the manufacture method of a spectacle lens. 
[0002] 

[Description of the Prior Artl In the mainstream manufacture method of a plastic lens, also in a spectacle 
lens now How to fabricate directly the finish lens with which both sides were formed in the last optical 
surface as a spectacle lens by the imprint of the mold by the casting method, The thick semi finish lens 
with which the last optical surface was made to one field by the casting method by the imprint of the mold 
of a casting method is fabricated beforehand, and there is the method of making the field of another side 
the last optical surface by performing and carrying out configuration generating of cutting and the poUsh 
at a predetermined lens side configuration. 

[0003] Moreover, a spectacle lens is divided roi:^hly into a single focal lens and a multifocal lens. In a 
multifocal lens, the progressive multifocal lens which has the progressive side which consists of a distance 
point, a reading point, and the progressive section fi-om which a focal distance changes continuously 
among these is in use. With a single focal lens, there is mainly a factor of the ntunber of spherical degrees! 
astigmatism frequency, and lens thickness, and there are factors, such as the number of spherical degrees, 
astigmatism frequency, an astigmatism shaft, the degree of subscription, and lens thickness, in a 
multifocal lens. The combination of these factors increases extremely and turns into a number especially 
huge in a multifocal lens of combination. Therefore, by the method of fabricating a direct finish lens by 
the casting method, it is limited to combination with many orders, and a semi finish lens begins to delete 
manufacture of many plastic lenses, and it is performed by processing. 

[0004] A semi finish lens begins to delete and it is necessary to fabricate a semi finish lens in processing 
beforehand first. It is the casting method which uses the mold of two sheets, and a convex side is created 
by the spherical surface of a single focal lens, or the progressive side of a progressive multifocal lens by 
the imprint of a mold, a concave surface side finishes this semi finish lens, and it is thicker than a size 
and is imprinted with the mold by the configuration which suits prescription of a certain range. And if it 
begins to delete the concave surface of a semi finish lens using the generator into which the so called 
curve generator and this so-called are developed into, and a false toric side can also be processed and is a 
spherical lens in processing, if it is an astigmatism lens, it will carry out rough-planed to the spherical 



* surface so that it may become a desired toric side configuration, and so that it may become predetermined 
thickness. Then, sand credit processing similar to wrapping processing is given, and the field 
configuration of a lens is finished precisely. At this sand credit process, the field configuration of a 
processing pan is imprinted on a lens front face by printing relatively and moving, pressing a processing 
pan against a lens strongly putting the lens held at the fixture of exclusive use on processing pans, such 
as a product made firom aluminum stuck on the polish pad, and pouring water into a lens processing side 
in lap material. A final lens side configuration with little irregularity is acqxiired at a sand credit process. 
Then, mirror polishing is performed to the precision firom which surface irregularity is smoothed using 
the same equipment as a sand credit process, and the last optical surface is obtained. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the so-called inside successive promotion multifocal 
lens which prepared the curved surface which compounded the progressive side or the progressive side, 
and the toric side in the concave surface by the side of an eyeball is proposed in recent years. This inside 
successive promotion mxiltifocal lens can mitigate the shake and distortion which are tiie fault of a 
progressive multifocal lens, and can raise optical character abUity by leaps and bounds. 
[0006] However, the cxurve generator used for the creation of the concave surface by the side of ah eyeball 
etc. is impossible for the spherical surface or a toric side generating a compUcated curved surface which 
combined the progressive side or progressive side which processing could not do but was shown above, 
and the toric side on the structure conventionally. Moreover, it is impossible to generate a compUcated 
curved surface too hke a progressive side on the principle which prints with a processing pan and 
imprints the configuration of a processing pan in sand credit processing. 

[0007] Therefore, development of the manufacture method of the new spectacle lens which can 
manufacture the lens which has compUcated curved surfaces, such as an inside successive promotion 
multifocal lens, with sufficient productivity is called for. 

[0008] this invention was made in view of the above-mentioned request and aims at offering the 
manufacture method of the spectacle lens which can manufacture all the spectacle lenses containing an 
inside successive promotion multifocal lens with sufficient productivity. 
[0009] 

[Means for Solving the Problem] It is what performs a process, this invention is based on numerical 
control (NC) in order to attain the above-mentioned purpose -- deleting - appearance - carrying out " 
processing - the configuration of a lens -- creation By performing the approximation processing side 
rough-planed process which carries out rough-planed quickly to the field configuration which 
approximated the configuration generating process to the lens side configuration of a request of a 
spectacle lens base material, and performing the finishing process which subsequently carries out 
finishing precisely to a desired lens side configuration All the lens side configurations to a compUcated 
sculptured surface like the curved surface which compoimded the progressive side or the progressive side, 
and the toric side from the simple spherical surface can be generated with sufficient productivity. 
[OOlO] While it begins to delete and processing rotates a spectacle lens base material by the axis of 
rotation of the direction of Y, all kinds of field configuration can be generated by the thing to depend on 
numerical control and for which the relative position of the edge implement of the direction of X and the 
direction of Y and a spectacle lens base material is synchronized with rotation of a spectacle lens base 
material. 



[OOll] using a finishing edge implement at a finishing process using the edge implement for rough-planed 
in an approximation processing side rough planed process, if the NC machine tool into which the edge 
implement for rough planed and a finishing edge implement can be changed and processed is used - a 
series of configurations by one set of an NC machine tool - creation - a process can be performed 
continuously 

[0012] Since a lens base material is plastics, if a lens base material begins to delete, and processing 
conditions are not appropriately chosen in processing according to the final configuration or the final 
quality of the material of a lens base material, a chip (chipping) may occur. Therefore, it is desirable to 
change processing conditions according to the relative position of an edge implement and a spectacle lens 
base material. 

[0013] It can respond only by [ addi^ these data to the processing data for numerical control, without 
beginning to delete and addition of the prism of prescription of a spectacle lens and addition of 
eccentricity also changing a processing fixture at all in processing ] being based on nxunerical control. 
[0014] Moreover, outer-diameter processing and beveling processing which delete the outer diameter of a 
lens may be included in a configuration generating process. 

[0015] furthermore, the configuration in this invention - creation although the lens side configuration 
based on the prescription data of a spectacle lens can be acquired at a process, in order to make tiie last 
optical surface, it is desirable to estabUsh a mirror-polishing process 

[0016] In the manufactvire method of the spectacle lens which has a process therefore, the configuration 
to which invention according to claim 1 generates the lens side configuration based on prescription of a 
spectacle lens to the aforementioned spectacle lens base material by processing of one field of the 
spectacle lens base materials, or both sides creation - The approximation processing side rough planed 
process that the aforementioned configuration generating process generates the approximation side 
configuration approximated to the lens side configuration based on [ to the aforementioned spectacle lens 
base material / begin to delete and ] prescription of the aforementioned spectacle lens by processing by the 
numerical control based on the processing data for numerical control. The manufacture method of the 
spectacle lens characterized by having the finishing process which generates the lens side configuration 
based on [ begin to delete and ] prescription of the aforementioned approximation side configiuration to 
the aforementioned spectacle lens by processing by the numerical control based on the processing data for 
numerical control is offered. 

[0017] Invention according to claim 2 is set to the manufacture method of a spectacle lens according to 
claim 1. While it is based on the aforementioned numerical control, it begins to delete and processing 
rotates the aforementioned spectacle lens base material By s3naichronizing the relative position of the edge 
implement of the direction of the axis of rotation of the aforementioned spectacle lens base material, and 
the aforementioned spectacle lens base material, and the relative position of the aforementioned axis of 
rotation, the aforementioned edge implement of the rectangular direction, and the aforementioned 
spectacle lens base material with rotation of the aforementioned spectacle lens base material The 
manufactvire method of the spectacle lens characterized by being carried out is ofi^ered. 
[0018] The manufacture method of the spectacle lens characterized by invention according to claim 3 
performing the aforementioned approximation processing side roughplaned process and the 
aforementioned finishing process continuously in the manufacture method of a spectacle lens according to 
claim 2 using an NC machine tool equipped with the edge implement for the aforementioned 



approximation processing side rough-planed processes and the edge implement for the aforementioned 
finishing processes is offered. 

[0019] Invention according to claim 4 offers the manufacture method of the spectacle lens characterized 
by the aforementioned processing data for numerical control being what changes any one or more of the 
rotational frequencies of the deUvery pitch of the aforementioned edge implement, the amount of slitting, 
and the aforementioned spectacle lens base material according to the relative position of the 
aforementioned edge implement and the aforementioned spectacle lens base material in the manufacture 
method of a spectacle lens according to claim 2, 

[0020] Invention according to claim 5 offers the manufacture method of the spectacle lens characterized 
by adding the data of the amount of prism of prescription of the aforementioned spectacle lens to the 
aforementioned processing data for numerical control in the manufacture method of a spectacle lens 
according to claim 1. 

[0021] Invention according to claim 6 offers the manufacture method of the spectacle lens characterized 
. by adding the data of the eccentricity of prescription of the aforementioned spectacle lens to the 
aforementioned processing data for numerical control in the manufacture method of a spectacle lens 
according to claim 1. 

[0022] invention according to claim 7 - the manufacture method of a spectacle lens according to claim 1 - 
setting the aforementioned configuration - creation the manufacture method of the spectacle lens 
characterized by to have both bevehng both [ either or ] which delete and carry out appearance after the 
outer-diameter processing process which a process deletes further, carries out appearance and reduces, 
the outer diameter of the aforementioned spectacle lens base material to a predetermined outer diameter 
by processing, and a finishing process, and bevel the edge of the aforementioned spectacle lens base 
material by processing provides 

[0023] invention according to claim 8 the manufacture method of a spectacle lens according to claim 1 -- 
setting the aforementioned configuration - creation - the manufacture method of the spectacle lens 
characterized by performing after a process the mirror-polishing process which smooths surface 
irregularity is offered 

[0024] Invention according to claim 9 offers the manufacture method of the spectacle lens characterized 
by being the curved surface on which the aforementioned lens side configuration compounded the curved 
surface, progressive side or progressive side which compounded the spherical surface, a toric side, the 
symmetry-of-revolution aspheric surface, a toric side, and the aspheric surface, and the toric side in the 
manufacture method of a spectacle lens according to claim 1. 
[0025] 

[Embodiments of the Invention] Hereafter, it explains, referring to a drawing about the gestalt of 
implementation of the manufacture method of the spectacle lens of this invention. 

[0026] The manufacture method of the spectacle lens of this invention can manufacture the spectacle lens 
of the lens side configuration of all kinds of request regardless of a single focal lens and a multifocal lens. 
The curved surface which compounded the spherical surface, the symmetry of revolution aspheric surface, 
a toric side, the aspheric surface astigmatism side that compounded a toric side and the aspheric surface, 
the progressive side, the progressive side, and the toric side as a lens side configuration can be illustrated. 
It is suitable for the so-called manufacture of the inside successive promotion multifocal lens which 
especially prepared the curved surface which compounded the progressive side or the progressive side. 



and the toric side in the concave surface by tJie side of an eyeball. Below, manufacture of an inside 
successive promotion multifocal lens is mainly described. 

[0027] the configuration by the numerical control based on [ in the manufacture method of the spectacle 
lens of this invention ] the processing data for numerical control for the convex side of a spectacle lens 
base material, a concave surface side (superficies side) (inside side), or a double sided lens side 
configuration which deletes and carries out appearance and generates by processing creation - it has a 
process 

[0028] a configuration [ in / the manufacture method of the spectacle lens of this invention / in drawing 1 ] 
-- creation - it is the flow chart which shows 1 operation gestalt of a polish process including a process 
The ** type view showing processing of the lens in the process is appended to each process, the 
configuration according [ a polish process ] to a layout process, a blocking process, and this invention as 
shown in drawing 1 - creation - it has a process, a mirror-finish process, a DEBUROKKU process, a 
washing process, an inspection process, etc. 

[0029] Before diese polish processings, the prescription data of a customer's spectacle lens are inputted 
[ carry out / a direct input / transmission or / from an online terminal ] into a host computer through an 
input means, the lens configxiration based on prescription data is designed by the calctdatii^ computer, 
and prescription data are processed into the processing data for nimierical control. The processing data 
for numerical control consist of outer diameter processing data, approximation side processing side 
rough-planed processing data, finishing processing data, and beveling processing data. 
[0030] Outer-diameter processing data are processing data which delete the unnecessary periphery 
section of a semi finish lens, and reduce a path to a predetermined outer diameter. 

[0031] Approximation processing side rough-planed processing data are processing data to which delete 
the thickness of a considerably thick semi finish lens, and predetermined thickness is made while 
generating the approximation side configuration approximated to the lens side configuration of a request 
whose finishing allowance in the next finish-machining cuts the field by the side of the concave surface of 
a semi finish lens, or a convex, and decreases. 

[0032] As an approximation side configuration, it is the lens side configuration based on prescription data 
and analog of a spectacle lens, and the lens side configuration of a sculptured surface for rough-planed 
which serves as thick from this last lens side configuration slightly, or the last lens side configuration 
itself is calculated, for example. Or although a finishii^ allowance increases a little, the simple field 
configuration for rough-planed where the finishing allowance in the next finish- machining becomes small 
is calculated. Specifically, when the astigmatism is included in prescription, a toric side for rough-planed 
which becomes that the minim tun should carry out finishing to each coordinate, the coordinate based on 
[ in the last lens side configmration ] lenses, the coordinate of the rim of astigmatism shaft orientations, 
and the coordinate of the rim of the direction which intersects perpendicularly with astigmatism shaft 
orientations, of three points is calculated. On the other hand, when the astigmatism is not included in 
prescription, the spherical surface for rough-planed which becomes that the minimum should carry out 
finishing to each coordinate of the position which is three points of the coordinate of the portion to which 
it is thick the thinnest in the coordinate of the portion to which it is thin the thinnest of the coordinate 
based on [ in the last lens side configuration ] lenses and the perimeter of a rim, and the perimeter of a 
rim is calculated. (Consequently, an approximation side configuration serves as thick from the last lens 
side configuration about 0.1-5.0mm about, although a finishing allowance changes with parts. 



[0033]' Finishing processing data are processing data which begin to delete a 0.1-5,0mm finishing 
allowance, process it from the rough-planed approximation side configuration of the sculptured surface 
for rough-planed mentioned above, a toric side, or a spherical-surface configuration, and generate 
precisely the lens side configuration based on the prescription data of a spectacle lens. 
[0034] Furthermore, beveling processing data are processing data which bevel the edge of tiie field which 
the semi finish lens processed. 

[0035] This processing data for numerical control is transmitted to a host computer firom a calculating 
computer, and is stored in a host computer. It is transmitted to the NC machine tool which performs 
polish processing fi*om a host computer at the time of processing, and the storage in an NC machine tool 
memorizes. 

[0036] As a spectacle lens base material used as the candidate for processing, a semi finish lens is mainly 
used, the configuration of both sides of a lens - when performing creation, a simple pillar type spectacle 
lens base material is sufficient A semi finish lens closes on a tape etc. the opening between the glass 
molds of two sheets in which established the predetermined gap and which it was made to counter, and 
after making this opening (cavity) pour in and harden the monomer of a lens raw material, it is 
manufactured by unmolding a glass mold. In the case of the single focal lens or the usual multifocal lens, 
a convex side is imprinted by the last optical stirface by the glass mold, and the configuration which suits 
prescription of the range with a concave surface side imprints by the glass mold. A semi finish lens is 
more considerably formed in thickness in finishing thickness. In the case of an inside successive 
promotion multifocal lens, it imprints by the glass mold so that a convex side may serve as the spherical 
surface or the last optical surface of the configuration of the aspheric s\irface by the casting method, and 
it is imprinted by the glass mold by the configuration which suits prescription of the range with a concave 
surface side. A semi finish lens must also prepare a considerable number from combination, such as an 
outside configuration and thickness. 

[0037] Next^ a calculating computer chooses the optimal semi finish lens into which it should be processed 
before a polish process based on the design of a lens configuration out of the semi fimish lens stocked, and 
it transmits to a host computer. The corresponding semi finish lens is picked manually, or it picks 
automatically using an automatic warehouse etc. 

[0038] which gives the positioning mark for setting to a block fixture to die selected semi finish lens by 
the layout process at the poUsh process shown in drawing 1 . This layout process is required for toric 
processing and prism processing of a multifocal lens it is decided that the vertical direction will be, and 
when it is a single focal lens without directivity, it can be skipped. 

[0039] Next, at a blocking process, as shown in drawing 1 (a), a convex [ of the semi finish lens 11 ] or 
concave surface side is pasted up on the block fixture 20 for attaching in an NC machine tool through the 
block material 30, such as a low melting point metal. At this time, it arranges so that the positioning 
mark given to the semi finish lens 11 may become a position to the block fixture 20, 

[0040] next, the configuration which is the feature of this invention -- creation a process is performed 
This configuration generating process is a process which generates the lens side configuration based on 
prescription of a spectacle lens by beginning to delete one side of a semi finish lens, and processing it. a 
configuration - creation -- the case where irregularity with a fine ft^ont face exists although the last 
optical surface may be obtained at a process -- a configuration creation - the mirror-poUshing process 
which smooths siurface irregularity is performed after a process 



[0041] The configuration generating process in this invention has an outer- diameter processing process, 
an approximation processing side rough-planed process, a finishing process, and a beveling process. An 
outer-diameter processing process is a process which begins to delete, deletes the unnecessary periphery 
section by processing, and is reduced to a predetermined outer diameter, and is also a process for 
short time izing like a rough-planed process or a finisher. An approximation processing side rough-planed 
process is a rough-planed process to which deletes the thickness of a considerably thick semi finish lens 
promptly, and predetermined tMckness is made while generating promptly the approximation side 
configuration approximated to the desired lens side configuration. It is begun to delete a finishing process 
from an approximation side configuration, and it generates a desired lens side configuration precisely by 
processing. The edge of the lens after a finishing process is sharp, and a beveling process is dangerous, 
and since it tends to be missing, it is a process which performs marginal beveling processing. [ of it 1 
****** before and after a finishing process although an outer-diameter processing process is usually 
carried out before an approximation processing side rough-planed process. In addition, outer-diameter 
processing is riot performed when the outer diameter of a semi finish lens is in agreement with tiie path of 
prescription. Moreover, it may become unnecessary [ beveling processing ]. Furthermore, when the 
configuration of a semi finish lens is very close to the lens side configuration based on the prescription 
data of a spectacle lens, rough-planed processing is excluded and the lens side configuration based on the 
prescription data of a spectacle lens may be acquired only by direct finish-machining. 
[0042] As equipment which performs a configuration generating process, it can carry out using the 
cutting equipment of exclusive use for every process. In processing of each process^ since it can cut by the 
optimal cutting conditions by using the cutting equipment of exclusive use, respectively from byte's kind 
differing from a byte's movement, respectively using the optimal byte, efficient cutting with a sufficient 
precision can be performed, 

[0043] At an outer-diameter processing process, the numerical-control outer-diameter processing cutting 
eqmpment of the exclusive use which is not illustrated can be used. The block fixture 20 is set to the 
chuck of ibis equipment, and outer-diameter processir^ data are inputted into numerical-control 
outer-diameter processing cutting equipment. Or require outer- diameter processing data of a host 
computer by the communication hne, data are made to transmit, and data are stored in internal storage. 
Rotating a work by the Y-axis based on outer- diameter processing data, by controlUng a byte's (edge 
implement) position to Y shaft orientations and the direction of a path of a work (X-axis), 
numerical-control outer-diameter processing cutting equipment hits a byte against the side of the semi 
finish lens 11, deletes an outer diameter, and as shown in drawing 1 (b), it manufactures the semi finish 
lens 12 which it failed to shave to the predetermined path. 

[0044] The NC machine tool of exclusive use can be used at, an approximation processing side 
rough-planed process. As an example of an NC machine tool, tiie outiine composition of numerical-control 
cutting equipment is shown in drawing 2 . As for this numerical control cutting equipment 200, it has the 
X-axis positioning means 202 and the Y axis positioning means 210 on the bed 201. The X axis positioning 
means 202 is driven to X shaft orientations (space and perpendicular direction) with the motor for an 
X-axis drive, and an encoder 204. On the X axis positioning means 202, it has the work shaft rotation 
means 205, and while being able to carry out the rotation drive of the work chuck 208 attached in the 
work axis of rotation 207 by the motor for a work axisofrotation drive, and the encoder 206, the rotation 
position of a work is deduced. The Y-axis positioning means 210 is driven to almost horizontal Y shaft 



orientations with the motor for a Y-axis drive, and an encoder 211. On the Y-axis positioning means 210, it 
has the Z-axis positioning means 212 and the edge implement rotation means 213 through the Z-axis 
column 214. The rotation drive of the edge implement (circular cutter) 215 is carried out hy the edge 
implement rotation means 213 through the edge implement axis of rotation 216. The edge implement 215 
and the edge implement rotation means 213 can be gone up and down now to Z shaft orientations with 
the motor for a Z-axis drive and encoder 217 of the Z-axis positioning means 212. It is established by the 
key objective that the Z-axis positioning means 212 doubles the heart quantity of a circular cutter 215 
with a work 12. The semi finish lens (work) 12 is grasped through tiie block fixture which is not 
illustrated by the work chuck 208. 

[0045] Synchronizing with the rotation position of a work 12, the X-axis positioning means 202 and the 
Y-axis positioning means 210 are conlxoUed, and, as for this numerical-control cutting eqiiipment 200, the 
work 12 of X shaft orientations and Y shaft orientations and the relative position of the edge implement 
215 are controlled, 

[0046] The direct input of the approximation processing side rough-planed processing data is carried out 
to numerical-control cutting equipment 200, or it transmits through a host computer, and data are made 
to memorize. The main coordinate of a circular cutter 215 is positioned in the direction of a normal formed 
at the point processing [ work ] using three shafts of the X axis positioning means 202, the Y axis 
positioning means 210, and the work shaft rotation means 205. the approximation processing side 
rough-planed processing data mentioned above by performing positioning of the main coordinate of the 
circular cutter 215 corresponding to this processing point continuously - being based the configuration 
of a sculptured surface, the spherical surface, or the rough-planed side of a toric side configuration -- 
creation is performed 

[0047] At an approximation processing side rov^h-planed process, as shown in drawing 1 (c), field 
granularity Rmax can obtain the semi finish lens 13 which has a rough-planed side 100 micrometers or 
less. 

[0048] At a finishing process, cutting is precisely carried out from a rough-planed side to the desired last 
lens side configuration based on finishing processing data using a finishing edge implement by finishing 
cutting conditions using the numerical-control cutting equipment 200 mentioned above, for example and 
the same equipment. 

[0049] At a finishing process, as shown in drawing 1 (d), field granularity Rmax can obtain the semi finish 
lens 14 which is about 0.1-10 micrometers, » 
[0050] At a beveling processing process, the numerical-control beveling cutting equipment of the exclusive 
use which is not illustrated can be used. The block fixture 20 is set to the chuck of this equipment, and 
beveling processing data are inputted into beveling cutting equipment. Or require beveling processing 
data of a host computer by the communication line, data are made to transmit, and data are stored in 
internal storage. Numerical-control beveling cutting equipment bevels the edge of the field which hit a 
byte against the edge of the semi finish lens 14, and the semi finish lens 14 processed into it, rotating the 
semi finish lens 14 based on beveling processing data. 

[0051] At a beveling processing process, as shown in drawing 1 (e), the semi finish lens [ finishing / 
beveling ] 15 is obtained. 

[0052] After a configuration generating process performs the mirror-polishing process which smooths 
surface irregularity as occasion demands. In finishing processing mentioned above, surface roughness 



Rmax can process it to about 0.1 10 micrometers, and it is at a mirror polishing process. Surface 
roughness Rmax makes the last optical surface which is about several lOnm. In poUsh of the concave 
surface of the multifocal lens to which a mirror-polishing process has a progressive side in the concave 
surface of a single focal lens, or a convex, since it is the spherical surface and a toric side, the polish 
method using the conventional processing pan is employable. When grinding a complicated curved 
surface hke polish of the inside of an inside successive promotion multifocal lens, as mentioned above, the 
polish method using the conventional processing pan cannot be adopted. 

[0053] Polish of a complicated curved surface like such an inside successive promotion multifocal lens has 
the desirable thing which imitate and uses abrasive tools as [ a thing ] shown in drawing 1 (0. It imitates, 
and abrasive tools 40 are attached in a case 42 so that this rubber sheet 41 that has flexibility by the 
shape of a semi sphere may form seal space between cases 42, and they are equipped with the structure 
where a pressure can be applied from the interior of a rubber sheet so that a pressure gas or a liquid may 
be made to press fit in this seal space and a rubber sheet may be maintained at a semi-sphere-hke gestalt. 
It grinds by supplying polish liquid between a rubber sheet 41 and a work 16, sticking abrasive cloths, 
such as a nonwoven fabric, on the firont face of a rubber sheet 41, giving rotation and rocking to a case 42, 
and pressing against a work 16. 

[0054] It imitates, and since a rubber sheet 41 contacts work 16 front face by this uniform pressure, even 
if abrasive tools 40 are curved surfaces with work 16 complicated front face, a rubber sheet 41 caii follow 
in footsteps of the configuration of work 16 front face, and can grind them uniformly. Therefore, it is 
suitable for especially polish of a sculp tiu-ed surface hke the inside of an inside successive promotion 
multifocal lens. 

[0055] Moreover, a numerical-control grinder can be used for polish of a compUcated curved surface. 
Based on the data for NC processing beforehand calculated from the design configuration of a lens, 
perform the relative -position arrangement with a polisher head and a work, and parts with the arbitrary 
front face of a polisher head are made in agreement in the direction of a normal in the processing point of 
a work, from the direction, a polisher head is pressed strongly and polish processing is carried out. 
Grinding to the last optical surface is possible, without breaking down the curved- surface configuration 
by which creation was carried out by this at the configuration generating process. 

[0056] The finish lens from which both sides turned into the last optical svu-face according to the 
mirror-polishing process is completed. Then, since it becomes unnecessary, as it is shown in drawing 1 (g), 
the block fixture 20 performs the DEBUROKKU process which removes the finish lens 17 from the block 
fixture 20, it performs a washing process in order to remove the dirt which has adhered further, inspects 
at the end, and ends a polish process. 

[0057] After that, it becomes a completion lens through a dyeing process, hard coat film formation 
processing, an antireflection film formation process, etc. 

[0058] such numerical control was used - deleting appearance - carrying out -- processing -- a 
configuration creation - by performing a process, the conventional sand credit processing becomes 
unnecessary and can generate all kinds of curved- surface configuration Therefore, in sand credit 
processing, many processing pans needed for every field configuration of a lens become unnecessary, 
moreover submaterials, such as abrasives and a poUsh pad, become unnecessary, and a production cost 
can be reduced. 

[0059] the configuration applied to this invention although -the poUsh equipment of exclusive use was 



used for every polish process in the explanation mentioned above - creation ■ a process • a configuration 
creation - outer- diameter processing which constitutes a process, approximation processing side 
rough-planed processing, finishing processing, and beveling processing can be performed using one set of 
an NC machine tool 

[0060] The outline composition of the numerical-control lathe-turnii^ equipment of an example of this 
NC machine tool is shown in drawing 3 . As for this numerical-control lathe-t\rming eqidpment 300, it 
has the X-axis positioning means 310 and the Y-axis positioning means 320 on the bed 301. The X-axis 
positioning means 310 is driven to almost horizontal X shaft orientations with the motor for an X-axis 
drive, and an encoder 311. The position of X shaft orientations is deduced by the encoder 311. The work 
shaft rotation means 312 is being fixed on the X-axis positioning means 310. The work chuck 313 is 
attached in the work shaft rotation means 312, and a rotation drive is carried out by the motor for a work 
axis-of-rotation drive, and the encoder 314. The rotation position of the work chuck 313 is deduced by the 
encoder 314, The semi finish lens (work) 11 is attached in the work chuck 313 through a block fixture. The 
Y-axis positioning means 320 is driven with the motor for a Y-axis drive, and an encoder 321 to almost 
horizontal Y shaft orientations which intersect perpendicularly with the X-axis positioning means 310. 
The position of Y shaft orientations is deduced by the encoder 321. On the Y-axis positioning means 320, 
two sets of the 1st tool post 322 and the 2nd tool post 323 are fixed, the byte 324 for rough-planed (edge 
implement) is fixed to the 1st tool post 322, and the finishing byte 325 is being fixed to the 2nd tool post 
323. The byte 324 for rough-planed is for example, a product made from cemented carbide, and the 
finishing byte 325 is for example, a product made from a single crystal diamond. 

[0061] The control method positions the main coordinate at the nose of cam of a byte 324 or a byte 325 in 
the direction of a normal formed at the processing point of a work 11 using three shafts of the X-axis 
positioning means 310, the Y-axis positioning means 320, and the work shaft rotation means 312. the 
configuration based on the lens design configuration by performing positioning of the main coordinate at 
the nose of cam of the byte corresponding to this processing point continuously creation is performed 
Under the present circumstances, a work 11 rotates by the work shaft rotation means 312 at the 
rotational frequency between 100 - 3000rpm according to the configuration of a work, **, and 
finish-machining. This rotation position is deduced with an encoder 314, and the Y-axis positioning means 
320 and the X-axis positioning means 310 are synchronized with rotation of a work 11, and are made to 
position. That is, the byte 324,325 of Y shaft orientations which are the axis of rotation of a work 11, the 
relative position of a work 11, and the byte 324,325 of X shaft orientations and the relative position of a 
work 11 are synchronized with rotation of a work 11, rotating a work 11. 

[0062] This numerical-control lathe turning equipment 300 processes it by changing the byte 324 for 
rough-planed, and the finishing byte 325, and beginning to delete, performs outer- diameter processing 
and approximation processing side rough-planed processing using the byte 324 for rough-planed, and 
performs finishing processing and beveling processing using the finishing byte 325. 

[0063] The processing data for numerical control which consist of the outer-diameter processing data 
which the calculating computer calculated based on the prescription data of a spectacle lens inputted into 
numerical-control lathe-turning equipment 300 from the input unit, approximation side processing side 
rough-planed processing data, finishing processing data, and beveling processing data are transmitted 
through a host computer, and are stored in internal storage. 

[0064] The semi finish lens 11 fixed to the block fixture 20 as shown in drawing 1 (a) is fixed to the work 



chuck 313, and the outer disuneter of the semi finish lens 11 is cut from the byte 324 for rough-planed to a 
predetermined path based on the outer- diameter processing data given to the semi finish lens 11. Then, 
field granularity Rmax is cut by the rough-planed side 100 micrometers or less in the field configiuration 
of the sculptured surface and toric side which were approximated to the desired lens side configuration 
based on approximation side processing side rough-planed processing data using the byte 324 for 
rough planed and which were mentioned above, or the spherical surface. Then, based on finishing 
processing data, about 0.1-5.0 remainingmm is cut using the finishing byte 325, and it is processed to the 
lens side configuration based on the prescription data of the spectacle lens whose field granularity Rmax 
is about 0.1-10 micrometers. Then, based on beveling processing data, beveling processing is performed 
using the finishing byte 325. 

[0065] one set of NC machine tool 300 equipped with two kinds of bytes, such a byte 324 for rough-planed, 
and the finishing byte 325, - using -- a series of configurations creation - the configmration which 
performs a process continuously, without removir^ a work from a work chuck -- creation -- a method has 
the following advantages as compared with the method of having mentioned above which uses 
respectively difiierent equipment for every process 

[0066] Since a process and equipment are collected by 1 machine and 1 process, it becomes imnecessary a 
finishing machine not only to become unnecessary for every process, but to station an operator for every 
machine. Consequently, reduction of the production cost by reduction of a labor cost does not come out as 
much as possible, the fall of the yield by the hxunan error and the variation of quaUty are prevented, and 
improvement in the yield, and the stabiUty and improvement in quahty can be attained. Fiu-thermore, 
inspection currently conducted for every process can be made unnecessary. 

[0067] With the numerical-control lathe turning equipment 300 mentioned above, although two kinds of 
bytes are used, it can have three or more kinds of bytes, and the byte only for each processings can 
perform each processing. Moreover, it can use using one kind of hyte as each dedicated device of 
approximation processing side rough-planed processing or finishing processing. Furthermore, although 
relative motion of a work and a byte is performed when X shaft orientations move a work and Y shaft 
orientations move a byte, a work is arranged in a fixed position and you may make it move a byte to X 
shaft orientations and Y shaft orientations. 

[0068] Next, the creation procedure of the processing data for numerical control in this invention is 
explained. Dr^w^Tf^g 4 is a flow chart which shows the procedure of the operation of the processing data for 
niunber-of-cases value control which carries out configuration generating with an NC machine tool. 
[0069] First, the prescription data of the spectacle lens for which the customer asked are acquired at Step 
401. Generally in the case of a progressive multifocal lens, S (spherical surface) frequency, C 
(astigmatism) frequency, an astigmatism shaft, the degree of subscription, prism, eccentricity, lens 
thickness, the diameter of a lens, a color, etc. are contained in this prescription data. Moreover, in the case 
of a single focal lens, S frequency, C frequency, an astigmatism shaft, prism, eccentricity, lens thickness, 
the diameter of a lens, a color, etc. are contained. These prescription data are transmitted to the host 
computer of a direct lens maker*s manufacturing department with online from the terminal with which 
the spectacles retail store was equipped. Or a relay base receives prescription data from a retail store 
with transmission meanses, such as a telephone and facsimile, and online transmission is carried out 
from this relay base. Furthermore, it is also possible to use and carry out the direct input of the input 
means to a host computer. 



[00701 Next, at Step 402, based on the prescription data inputted into the host computer, the 
above-mentioned prescription data are processed into the manufacture data for production lines by 
calctdating computer, based on this manufacture data, calculation of the combination of a curved surface 
based on prescription of a customer in jamming is performed, and a lens configuration is designed as 
numeric data for every prescription of a customer. 

[0071] Next, it judges whether prism is contained in the prescription data of a spectacle lens at Step 403. 
prism " a vector -- it is — a direction and a size ** having - usually - the base - it is expressed with a 
direction (0-369 degrees) and length When prism is contained, it is Step 404, and the data of the amount 
of prism are added and amended to the numeric data of a lens configuration according to the amount of 
prism. Only arbitrary amounts . make the numeric data showing a processii^ side (design side) 
specifically incline in the directions where only the amount of prism is arbitrary, and the numeric data of 
a lens configuration is obtained based on the newly acquired processing side. 

[0072] Drawing 5 (a) shows notionally the case where prism is added by the conventional polish method, 
and drawing 5 (b) shows notionally the case where prism is added by the polish method of this invention. 
[00731 The lens base material 11 minds the low melting point metal 30, and it is pasted up by it and it is 
fixed to the block fixture 20. It is liquefied in the opening section of the hollow fixture which intervenes 
between tlie adhesion side of the lens base material 11, and the block fixture 20 and which is not 
illustrated, is poured into it, it is soUdified, and this low melting point metal 30 is formed. 
[0074] When adding prism by the conventional poUsh method, in order to make lens base -material 11 
itself incline, the hollow fixture according to the amount of prism is required. In the multifocal lens which 
estabUshes a progressive side in the usual superficies side, in order to stick a hollow fixture a convex side, 
the hoUow fixture according to the base curve of a lens base material and the degree of subscription is still 
more nearly required, and a huge number of hollow fixtures are needed. Moreover, the variation at the 
time of carrying out alignment to a hollow fixture by the handicraft was large, and had become a poor 
cause. In addition, after polish becomes parallel [ the tangent LI based on / of the datum level S of the 
block fixture 20, and a processing side / optical ^oint of being located at the center of a pupil when it 
****** on the fitting point, i.e., a frame) ], as shown in drawing 5 (a). 

[0075] On the other hand, what is necessary is just to perform calcvdation which makes the arbitrary dose 
inclination of the processing side carry out the intersection A of the processing axis of rotation MC and a 
processing side in the arbitrary direction as the supporting point (point of specifying an inclination) by 
the manufacture method of this invention, as shown in drawing 5 (b). The processing side to which only 
the angle at which the tangent L2 based on [ of a processing side ] optical is equivalent to the 
predetermined amoimt of prism to the datum level S of the block fixture 20 inclined by this can be 
generated. Since addition of prism can be performed only in change of numeric data, while a huge number 
of hollow fixtures become unnecessary, the variation by the handicraft stops consequently, arising. 
[0076] It judges whether it returns to drawing 4 , next eccentric processing is included in the prescription 
data of a spectacle lens at Step 405. Eccentric processing is performed for the purpose for making the 
outer diameter of a lens small etc. Eccentricity is a vector and has a direction and a size, usually, the base 
it is expressed with a direction (0-359 degrees) and the amount of prism When eccentric processing is 
included, it amends by adding eccentric data to the numeric data of a lens configuration at the following 
step 406. Only amounts arbitrary in the directions where only eccentricity is arbitrary from a geometrical 
center (point of being located at the center when it deduces from the outer diameter of a lens) make the 



numeric data showing a processing side (design side) specifically offset, and the numeric data of a lens 
configiiration is obtained based on the newly acquired processing side, 

[0077] Drawing 6 (a) shows notionally the case where eccentricity is added by the conventional poUsh 
method, and drawing 6 (b) shows notionally the case where eccentricity is added by the polish method of 
this invention. 

[0078] When adding eccentricity by the conventional polish method, it is necessary to carry out specified 
quantity eccentricity of the optical center OC to the processing axis of rotation MC at the time of a block, 
and to fix the lens base -material 19a itself. Therefore, since lens base -material 19a is made to incline in 
the block fixture 20 and it is necessary to fix, the hollow fixture according to eccentricity is required. 
[0079] After [ the geometrical center's / the processing axis of rotation MC of the block fixture 20 and / of a 
processing side ] polish corresponds, as shown in drawings (a). The optical center OC and the processing 
axis of rotation MC have estranged only eccentricity. A hollow fixture has a huge needed number like 
prism. Moreover, the variation at the time of carrying out aligzunent to a hoUow fixture by the handicraft 
was large, and had become a poor cause. 

[0080] On the other hand, what is necessary is just to perform calculation to which the arbitrary dose 
eccentricity of the processing side is made to carry out in the arbitrary direction fi-om the geometrical 
center MC by the manufacture method of this invention, as shown in drawing 6 (b). Thereby, the 
processing side as for which the optical center OC of the processing side of processed lens 19b carried out 
eccentricity to the processing axis of rotation MC of the block fixture 20 can be generated. Since addition 
of eccentricity was performed only in change of numeric data, while a huge number of hollow fixtures 
became unnecessary, the variation by the handicraft stopped consequently, arising. 

[0081] Next, processing conditions are selected at Step 407 of drawing 4 . if the processing conditions of an 
NC machine tool are not suitable - a configuration • creation - processing resistance is lost at the time of 
processing, and a chipping (detailed lack) occurs on a work fi-ont face This chippiag needs to set up 
processing conditions so that removing at a back process may not generate eye a difficult hatchet and a 
chipping. A weaker material is especially in the inclination which a chipping tends to generate like the 
super-high refractive -index material and the lens of CR-39 with which a refractive index exceeds 1.74. 
[0082] The processing conditions of an NC machine tool are a work rotational frequency, the delivery 
pitch which is the movement magnitude of the edge implement for every rotation of a work, the amoimt of 
slitting which is the hard depth a work, peripheral velocity, etc. Two or more processing patterns which 
combined processing conditions with the calculating computer according to a configuration, a lens 
material, etc. of a lens based on the prescription data of a spectacle lens in each processing of 
approximation processing side rough-planed processing, finishing processing, outer-diameter processing, 
and beveling processing are memorized. A calculating computer calculates the numeric data of the final 
lens configuration which seasoned the numeric data of the lens configuration based on spectacle lens 
prescription with prism or eccentricity, and selects the optimal processing pattern out of two or more 
processing patterns based on numeric data and the lens material of this final lens configiiration. Or an 
operator may select a processing pattern and may input into a calculating computer. 

[0083] the case of the NC machine tool which controls the position of the X axis of an edge implement, and 
a Y-axis as concrete processing conditions synchroniziag with the work rotation mentioned above - a 
work rotational frequency - rough-planed processing - 100 - BOOOrpm and finish-machining - in 
rough-planed processing, 0.005 • 0,2 mm/rev and the amount of slitting of 100 - 3000rpm and a delivery 



pitch are [ at 0.005 * 1.0 mm/rev and finish-machiaing / in rough-planed processing ] the ranges of 0.05 - 
3.0 mm/pass in 0.1 • 10.00 mm/pass and finish-machining the case of the NC machine tool into which it is 
processed by the biaxial synchronization of X and Y like outer- diameter processing or beveling processing 
a work rotational frequency rough-planed processing - 100 - 20000rpm and finish-machining in 
rough-planed processing, 0.005 - 0.2 mm/rev and the amotmt of slitting of 100 - 20000rpm and a delivery 
pitch are [ at 0.005 * 1.0 mm/rev and finish- machining / in rough-planed processing ] the ranges of 0.05 - 
3.0 mm/pass in 0.1 - 10.00 mm/pass and finish-machining 

[0084] It is desirable to send also in processing conditions, for a setup of a pitch to be the most important, 
to send according to the relative position of a work and an ed^e implement, and to change a pitch. For 
example, it is desirable to make a delivery pitch small in the periphery section from which are separated 
of the distance from the center of rotation of a work, i.e., a portion with a quick relative velocity of an edge 
implement and a work, and a portion with a large change of a field configuration. On the other hand, 
when the chipping which the direction which enlarged the delivery pitch can remove by finish-machining 
since productivity increases arises, a delivery pitch is enlarged as much as possible. 

[0085] Instantiation of the setting pattern of a delivery pitch was shown in drawing 7 and drawing 8 . The 
graph of a horizontal axis of each pattern is the distance from the center of rotation of a work, and a 
vertical axis is a deUvery pitch. The numeric value of a horizontal axis is instantiation. An edge 
implement explains each pattern from a viewpoint of movement of an edge implement in order to usually 
move to the ioner circumference section from the periphery section at the time of cutting, (l) of drawing 7 
is not based on distance from a work center, but it is sent, and is a pattern with a fixed pitch. In this case, 
a dehvery pitch is suitably chosen by the material and the configuration of a work. In the periphery 
section and the center section of the work, (2) of drawing 7 is the fixed dehvery pitch of Po, and it is the 
pattern (solid Une) which continues after [ PI ] sending to Pi and making a pitch small, when going into 
the inner circumference section, and a pattern (dashed line) which makes a delivery pitch small gradually 
from PO in the inner circumference section PI. (3) of drawing 7 is the fixed deUvery pitch of PI in tiie 
periphery section, and it is a pattern which sends to PO at the entrance of the inner circumference section, 
enlarges a pitch, and maintains PO. (4) of drawing 7 is the dehvery pitch PO fixed in the periphery section 
and the inner circumference section, and it is the pattern (sohd line) which sends in the center section 
and makes a pitch small Pi, and a pattern (dashed Une) which is the delivery pitch PI fixed in the 
periphery section and the inner circumference section, sends in the center section and enlarges a pitch PO. 
In this case, the dehvery pitches of the periphery section and the inner circumference section may differ. 
[0086] (5) of drawing 8 is a pattern to which a delivery pitch is gradually changed liuearly from the 
periphery section to the inner circumference section, and it is a pattern (sohd line) with which it applies 
and sends to the inner circumference section from the pattern (dashed line) which covers over which and 
sends to the inner circumference section from the periphery section, and a pitch increases, and the 
periphery section, and a pitch decreases. It is the pattern (dashed liae) with which a dehvery pitch 
becomes large gentiy if it applies to a center section from the pattern (sohd line) with which (6) of drawing 
S is sent in the periphery section, a pitch is made rapidly and small, and a dehvery pitch decreases gentiy 
in the center- section and inner circumference section, and the periphery section, and a delivery pitch 
becomes large rapidly in the inner circumference section. It is the continuation pattern (dashed hne) with 
which a dehvery pitch is the largest, a center section sends (7) of drawing 8 in the inner circumference 
section and the periphery section, its a deUvery pitch is the smallest in the continuation pattern (soUd 



lme)'and center section where a pitch is small with a pattern, it sends in the periphery section and the 
inner circumference section, and a pitch becomes large. (8) of drawing 8 is a pattern (soUd line) with 
which it applies to the inner circumference section, and sends gradually from the pattern (dashed line) 
with which it appUes to the inner circumference section from the periphery section, and sends gradually, 
and a pitch decreases, and the periphery section, and a pitch becomes large. 

[0087] According to a final lens configuration, the material of a lens, etc., a suitable delivery pitch pattern 
is selected out of these patterns. For example, in approximation processing side rough-planed processing, 
since removixig at the time of finishing processing is possible even if a chipping occurs, Pl=0.05 • 0.20 
mm/rev and P0=0.10 - 0.40 mm/rev are employable with the pattern of the dashed line of drawing 8 (5). 
[0088] Moreover, in finishing processing, a large majority adopts the pattern of drawing 7 (l), for example, 
is the range of P0=0.01 - 0.10 mm/rey. Since it is not based on the refractive index of a lens, but it is easy 
to generate a chipping when the astigmatism is more than 2.00D, the pattern of drawing 7 (3) is adopted. 
The range of the range which are P0=0.03 [ in this case ] - 0.10 mm/rev, and Pl=0.01 - 0.07 mm/rev, and is 
the delivery pitch of PI is 5*15mm from the outermost periphery, 

[0089] A refractive index is not based on a configuration by the brittle material of the super-high 
refractive-index lens of 1.74, or CR-39 grade, but a pattern (l) is adopted, and less than [ P0=0.05 
mm/rev ] is desirable. When the astigmatism is more than 2.00D, the pattern of (3) of drawing 7 of further 
a low pitch, the dashed line of (5) of drawings , the dashed line of (6) of drawings , and the solid line of (8) 
of drawing 8 is adopted for the periphery section from this. 

[0090] Furthermore, since an edge implement progresses only to ** on the other hand and a chipping can 
generate neither the spherical surface nor the imsjnnmetrical aspheric surface easily, P0=0.03 - 0.10 
mm/rev is adopted by the pattern of drawing 7 (l). In this case, the pattern of the dashed line of 
compatible drawing 3 (6) is sufficient, and high productivity and cutting quahty are approximated by the 
quadratic function using the value of P0=0.07 - 0.20 mm/rev and P 1=0.02 • 0.07 mm/rev. 
[0091] For example, even if it makes the delivery pitch in the periphery section lower than the inner 
circumference section like [ in the case of the pattern of drawing 7 (3) ], when the cure against a chipping 
is inadequate, it is also effective to decrease the usual rotational frequency, for example, 300 - lOOOrpm, 
about 20 to 40%. 

[0092] Moreover, since the pattern of the solid line of drawing 7 (2) or a dashed line and the pattern of the 
dashed line of drawing 7 (4) can tend to pluck in a core in the case of a plastic lens, it is adopted, when 
sending in a core and making a pitch low CP0=0.03 * 0.10 mm/rev, Pl=0.01 - 0,03 mm/rev). In the pattern 
of the dashed hne of drawing 7 (4), Pi may differ in the periphery section and die inner circumference 
section. For example, it is Pl=0.01 mm/rev in Pl=0.03 mm/rev and the inner circumference section in the 
periphery section. 

[0093] Moreover, control which makes peripheral velocity regularity is also possible by changing a work 
rotational frequency according to the position of the direction of the diameter of a work of an edge 
implement. Such a control method can suppress generating of the chipping in the periphery section 
effectively. 

[0094] Finally, a calculating computer creates the numeric data of the acquired final lens configuration, 
and the processing data for numerical control used with an NC machine tool based on a processing 
pattern at Step 408. The obtained processing data for numerical control are transmitted and stored in a 
host computer, the configuration mentioned above based on this processing data for numerical control - 



creatibn a process is performed 

[0095] In addition, although it is made to perform amendment of prism, and amendment for eccentricity 
at another process, since prism and eccentricity are vectors, they may be made to perform both 
amendments in explanation of creation of the above-mentioned processing data for numerical control 
simultaneously. 

[0096] the configuration according to the gestalt of implementation of the manufactiure method of the 
spectacle lens of this invention, delete and carry out appearance, and according to processing - creation - 
having classified a process into the outer-diameter processing process that a byte's kind and movement 
differ from each other, respectively, an approximation processing side rough-planed process, a finishing 
process, and a beveling process each thing [ processing it by deleting and carrying out appearance, and 
deleting and carrying out appearance by the optimal cutting conditions using the optimal byte for 
processing ] - possible becoming -- the configuration where of 

[0097] moreover, the configuration of all the lens curved surfaces that include the inside of the inside 
successive promotion multifocal lens which has a complicated curved surface in order to process it by 
deleting and carrying out appearance of an approximation processing side rough-planed process and the 
finishing process using an NC machine tool at least - creation became possible 

[0098] furthermore, the thing for which the HC machine tool which can use at least two kinds of bytes, a 
finishing byte and the byte for rough -planed, properly is used - a configuration - creation -- since one set 
of an NC machine tool performed all the processes within a process continuously, it became producible 
[ the lens of the quahty stabilized in the efficient and high yield ] 

[0099] Moreover, by the manufacture method of the spectacle lens of this invention, since prism and 

eccentric processing can be coped with only by the operation, without changing a fixture, the spectacle 

lens which is excellent in a process tolerance can be maniifactured with sufficient productivity. 

[0100] In addition, productivity can be made good, while suppressing poor generating, since a cutting 

speed can be gathered changing a processing pattern according to the lens side configiiration based on 

prescription of a spectacle lens, or the quality of the material of a lens, and suppressing generating of a 

chipping, 

[0101] 

. [Effect of the Invention] the configuration of a lens side of having a complicated curved surface according 
to the manufacture method of the spectacle lens of this invention as explained above -* creation can be 
performed with sufficient productivity 
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l.This document has been translated by computer. So the translation may. not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Prf^wi"g T1 It is the flow chart which shows the process of the manufacture method of the spectacle lens 
of this invention, and (a) - (g) is the ** type view showing processing at each process. 

[Drawing 2] It is the side elevation showing the composition of the outhne of the numerical-control 
cutting equipment used for the manufacture method of the spectacle lens of this invention. 
[Drawing 3l It is the plan showing the composition of tibie outline of the numerical-control lathe turning 
equipment used for the manufacture method of the spectacle lens of this invention. 

[Drawing 4l It is the flow chart which shows an example of the creation procedure of the processing data 
for numerical control. 

[Drawing (>1 It is the outline side elevation showing the arrangement of a work to the block fixtiire in the 
case of adding prism at a configuration generating process, and (a) shows the conventional method and (b) 
shows the method of this invention. 

[Prawing 6l It is the outline side elevation and plan showing the arrangement of a work to the block 
fixture in the case of adding eccentricity at a configuration generating process, and (a) shows the 
conventional method and (b) shows the method of this invention. 

[Drawing 7l (l) - (4) is a graph which shows the pattern of a deUvery pitch, respectively. 
[Drawing 8] (5) - (8) is a graph which shows the pattern of a dehvery pitch, respectively. 
[Description of Notations] 

11 Semi Finish Lens 

12 Semi Finish Lens after Outer-Diameter Processing 

13 Semi Finish Lens after Approximation Processing Side Rough-planed Processing ~ 

14 Semi Finish Lens after Finishing Processing 

15 Semi Finish Lens after Beveling Processing 

16 Semi Finish Lens under Mirror-Plane Processing 

17 Finish Lens 
20 Block Fixture 
30 Block Material 

40 Imitate and They are Abrasive Tools. 

41 Rubber Sheet 

42 Case 

200 Numerical-Control Cutting Equipment 



201 Bed 

202 X-axis Positioning Means 

204 Motor for X axis Drive, and Encoder 

205 Work Shaft Rotation Means 

206 Motor for Work Axis of Rotation Drive, and Encoder 

207 Work Axis of Rotation 

208 Work Chuck 

210 Y-axis Positioning Means 

211 Motor for Y-axis Drive, and Encoder 

212 Z-axis Positioning Means 

213 Edge Implement Rotation Means. 

214 Z-axis Column 

215 Circular Cutter 

216 Edge Implement Axis of Rotation 

217 Motor for Z-axis Drive, and Encoder 

300 Numerical-Control Lathe-Turning Equipment 

301 Bed 

310 X-axis Positioning Means 

311 Motor for X-axis Drive, and Encoder 

312 Work Shaft Rotation Means 

313 Work Chuck 

314 Motor for Work Axis of Rotation Drive, and Encoder 

320 Y-axis Positioning Means 

321 Motor for Y axis Drive, and Encoder 

322 1st Tool Post 

323 2nd Tool Post 

324 Byte for Rough-planed 

325 Finishing Byte 



[Translation done.] 
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BftfSBg^uvX©to*»cS'^< W'^'Xtifl^^lcifi^Lfc 

ftiffl^pXT*-!? icS-^ < J;5fiiJ "J W UJPXJc 

i •? HuEiff^ffi^^*^ e> BulBBB^ vXco^ii^tcS-^ < 
wXffiJ^^^^tM-r^ttitf &J 9 xat r 

-r -5 BSi^ u>Xoi!{jt:^i£, 
Ii»*«2l lfj}t«llS«©lSSlw>'X©Sijt*fet- 

mrlB^fiS^JiSit- J: 5 giJ •) m LiPXds, mrlEag^ v >'XS 

i^iimu^-^fiip-h. HuiafiS^u->'Xsit<?)iHite#:fe^f6j 

<033*i:Btl1EilBi^^:^XS*tt©ffiMfi«)ifc4£aRtJfH«IB 

*a>Ff w 'ifis ^ mwrnm ^ >- xsw^iai^tc ihjh ^ s 

3 1 8»*« 2 fE«rol«@LU^'X©SSit*ife»^ 

HMiaifiiEUiraxffisafiij 9 xsfflosg;^^: MfBttJbrf filj 9 X 

mffl<OJ)*i: Sr{i^5»ffi«fel«iXf^«SrfflV^T«&ISia 

fajinixffiffiHU 19 xiei:«triEtt±jf gij !? xst sriiiK-etT 
[st*«4i it*ja2iE«<DiJB^uvx<D5a3t*?fet- 

9 jii^^*3fet/|cSufSiIi^^>'XSIt(OlHltelg:<ov^-f 
uvXroSJit;fri£, 

liS*«5 1 If 1 IE«wBB^u>-x<D|!iig:^iEfelc 

Try XA»(DT'-<5'^5j!H];t f>i^X^^•5 w t Sr#mi:-rs 
BIIiU':/X<Diajg;^i£. 

[ii*JB6l i«*JSilB«<DiiggLu:^x<oMit:^jfe»c 
uvXo?Sig*fe, 

I- :^XS*t<O^lSSr0f ^<D^1@^ ^S*PXX 

sso^ttirf fi'J 9 xg^icM 9 m uinitc J: •) hSIebi^ 



2 

[if*«8l tt*JSlfa«<DIB^^^X<DMit*ifefc 

«?rfEJg:|fciiJl«xm«f::, «ffi(DlHfiSr?&e>*»lc-t-5«Efl5 
WSXSiSrfT 5 ^ i: iSr4*«t i-^IS^w-V'XcDMjt* 

fe. 

ltl*« 9 ] ii*^ 1 IB«<D|g^ u- vX<D®!]it:i^ffi»c 
h-y s/^ffit^^ffit^r-^^bfcftS, mil® 

[0 00 ll 

^feJcMU #1-. BiJ*)fflU«PX»c:J;?)fce.«^5aS«> 
Bi^ I- vX®ffi?g4feSriiM-e# SiB^i^r^XroSit^fe 

[0 0 0 21 

l?e3l5<oftlR] llg«Ei'i^X©>t'-^t,m«E±iiKro^7^^ 

s^ix^u^-XSrit^^J^i-S^fei:, aaj£t;iJ: 

#(D-fe:5; 7^ = -;/v'3.U'>-X§:^J6^JI^LT*5#. ftfe:^ 
oaaSrB)f;e<OU>'XffiJ^^^tlc^giJ, WSSrffoXJi^^tiiJ 
5 r i: »c J: t) «)!#3t^E i: "T 5 t S , 
30 [0 0 0 3] Bg^uVXfi. *^|fe^u>'Xi:#^S 

,^l->-X»C;>cSiJ$tb5o #^fe-^f>'XT'fi, iffiffl^fBtifi 

U>'XJp;f^(757T^^'-;&5fct). ^^.^U'>'XT-I±. ^ 

®«», a^s^. a^tdi. ^HiAS. u>'Xj?;j^^to7 

*T#</i!?. iRflc^J|6^U'>'XX(±^:*:/i^rom;?f-& 
4p-^t/i5„ ^Ofcfe. aS&Xii:S7-f = -yv'^^>' 
v'^ ^>-XcDftJ!JmbA^XX^T^:)J^Tl/^-5„ 

(0 0 0 41 1r5 ^-f^-yv'a.U'V-XcOgiJijaibJPXT- 
li. S-r. -fe^ 7-f-s'v'a.u>-X?r^*?)^?^LT*3< 
56:>S*s*>-5. w<D-fe5 7^=s'v'3.W'VXtt. 2tt<D® 
Srfflv^^aSfeX. affitild^^^e.^CU^XcDJ^ffiXlim 
it#0..^tUVX(Omitffi»c^cDg^Xfffig$*v. DflffifflJ 

so XODOffiSrv :/v^3i^u— ^'^:::JxSr«S 
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^ u-i^XTfcHtf Mco h - y 5/ ffiff^^^ t 5 i 5 

= <?AM^©inXMl3®-y:. 7 s/r^t^rl^VXJpX 
ffitd^Tk Loo U'>'XlcAPXMSr^< if L^Xfj:i)> 

«ffi>-^^-t-5o «'»«txs-eiaa(D^>Jii^*«i-e<};^i ^ 
v-xffijK^^^js^tjjT.^. #^i-ttxst[R)#(o^ 

[000 51 

IS3*ffi!l«OlM]ffit;imjSffi*)5VM*^jlSi: h— y y^ffiSr 
-&^Ufc*ffiS:l8»tfcv>fc»^5i*iffi«jt#«R^W':/X;^ 

HSg^JXTV^-So r(r)rtffimil#»,^^>'X(4, ^ift^ 
jiA^>'X<D^X^-C^b6l^i^^2l;^/-€:e^^-e#, >fe#tt 

h— y s/^Sw^'>-m;6»U*>J!jpx*5T'#-rs BulE 
Jc^Lfc^jtffi*).5i'''fiSitSDt h-y y^ffii:Sria;?»' 

a„ *fc. g'-S'ltinXT-H. JPXjniiS»)-g-*7-li:TJ!lPX 

* ft ffi Sr#M-t-5 r i: tt^ Rifig-Cfc 5„ 

[0 0 0 7] ^<r)tz.^. rtffimit#jll,'Su'>'X^(D^$t 
ft ffi -5 ^-XSr^Mtt A < ${it T* ^ -5 Sr L V ^BE 
iiL u >-XoMit*feoM^;45*«> I ^ -5. 
[00081 *^Wfi. ±faiia»cfi|;^T/i:$ixfc'b© 

T% rtffimit#)|fe,^kU-:/X§r-^tf*>e>»^51giiLi/>'XSr 

^fejgt* ^ < isit-r 5 r i5 T- ^ -5 mm ^ vx<DSjt:^^& 

[0 0 0 91 

fig-rs^c*, fcfil^j^ (NO j;iJ;SgiJ«?aiLApxT'U 

i^X(oj^4fe<ij^xasrtTe>t>wT% -eoj^4^iij^ie 

Sr. IMiaW'>'XX*tSrgTS<OW'i^XffiJg^^{c:ia® Lfcffi 

t\ ^v^T-g^scD u-^-xsff^^^^T-m^fcftitf gij -r 

iiaofcSV^Ii^itffii: h — y s'^ffii:Sr-&fieL/i:ftffia) 
J: 9 'i^iSlTii Sftffi^ T'(Ofct>t^5 uvXffiJgliiSr^ 
iiltfi < 5 :: h a^X'^ -5. 
[00 10] fgcffl^J^lwi^fiiJtJtbL/jPXfi. Y^f|6l<D 

0tettT-igiKu'i^xsfl-sriHie$*/iase>, x*i6j&i/ 



(3) 

[00 11] m.m^mjiMct^ALVTmyiMcb^mr)m7L 

T^PXT-#5Stffl®JWlf^«SrfflV>5i:. Sfi^ApX® 
ft*J f? XS-CttfiSiJ !? ffl^gASrfflV ■tt±»f BiJ !? TMX 
tttt±lf ffl^aSrffi^^5 r »c J: 9 1 ^©^ffi^ijpxf^ 
ttl«T— ig(DJ^^4fc|lMxS^iSi^T•^T dST-# S« 
[0 0 12] u>XStt<73BiJ«jaiL*PXT'(i. i/>'XS 

«> 4^-^*i-Kf-fSi:^TApX^#Sra9Jjcs*?L/iV>i:, 

(5^5/ fvr) i5^*-t-2.^!&s$,5o ^©fcfe. APX 

[0 0 13] l^ffl[SiJPtcJ;5fiijr)|ijLAPXT*»4. IB<S^ 

vXcr)*(i:fy<o r y X A <DMJp^(i'i>(D^t^p t»ARXf&* ^S: 

■ ■fsI6>^M•ti:•r»c^^c|gc{it^lJ^9fflJ!^lXx-^'^c::^^e><ox 
-^^Mtl^ ten xMit-^mx»>i,, 

[0 0 14] ?g4fc|lJ^XSt;i(±. UVX<D^1-tlSr 

»J 6 ^l-iLJlPX i: Bnfi I? inx S H 5 ^ 5 o 

20 [0 0 15] Htc. ^^miztni^^^\^jL.mxi±. 

i:i5t?^5!5^ «ril^3t^®tctt±{f5fcfe»ciSffiWSX 

[0 0 16] i¥oT. fs*^i!aew^ig(±. mm^>-- 

XStt<0V>-t'*T,;4>'— :*<OEXJ±ilfficDJ!jpxic: J; 13 fttrlSii 
gEU'>rXSW»-lgi[U'>'X<D«!.*|cS<J< W-VXffiJgH^ 
SrtMi-5?l5<fciiMXSSr*-t-^ IS^ vX(DfS!5t*-fe 
{c*3VNT, B?ri2J^4fc|iMXSid5, fgcfiS$i|t»ffl^pX7"-^ 

\zm<5 < mm.mmic i -5 hu *> m ujimxic j: •? miisag^ u 
fcfifa L^c]ifieiffi^:yt«r#j^i-5s«ipxffiiafiij •? xe 

. ^ffl^J^fflJlPXx- ^ tca-^ < Sffl$iJ{9tc: J; 5 filJ •) 
m LiPXt;i J: •} t^iaie{affi»:|^*» P>Mffilg«E ^-X©*!!; 
:fj\zm'^< u-v-Xffi^K^^SrJiM-t-SttiffgiJtJXetSr 
*ri-5r t Sr!|#«i:i-5l!Bia^:^X(D»it:fy,£Sr«fit-r 

[0017] 2 iB«(D36Wl4. 1 lE^OBS 

i^^^'XoSSit:^j£tc*5vxT. HuiEig:{iISiJ^{c J: 580 •? 
mLmniK B«iB|g^u>'Xa«-^lH]te$-&/i*5b, mr 
40 IB8Iiaui^XSM»I5lte»:^|6l<0?3:&i: fluffing Ui^X 

[0 0 18] n^m3^n<o^mii. ^*«2fE«<oBg 

^u>'XoSS^:fr&jctJi,^T. WiSiaiaAPXffiffiN'J 9 X 
ffl®J^Xf^tSSrffll>TB«iSia{aAPXffiffi&J 15 XSi: mi 
so u:^X<Digjt:fyfeS:««i-5, 
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10 0 191 if*«4lS«©3gMJi. it*^2fB«©IIS 

iKui^xwS!!jt:^fe{c:*jv^T. mfs.mmmmuaT.T'- 

[0 0 2 0] IS*«5f5^<^^BJf±. t»J}e« 1 IE«Oig 

i^ix:^X©sait;^fe»i*jv>T. B^iiEic^i£«|J^»mpx■r- 
tS'td. WIEIB«Ll'>'X®to:fr©7'yXA»©^-^5'i4SJp 

10 0 2 1] if *«6fB«oiswj±, 1 um.<om 

^^vX<of85g:fyj£tc*iv^T, HulBiic«t*UPfflJ!wXx- 

tJ't-. mrf2IS^^>'Xco«i;:^<D(B'i>l:(?37^— c?*s)!ni;t%. 

10 0 2 21 St*J® 7 Sttro^Wtts Si*« 1 lEttWlB 

^^->-X©S!^Jt:^&^-*^^^T. BufEJi^4^iiJfiKxSji)5. s 
tciBiJ tj m L*PX{c i 9 SMfSBg^uvXSWro^l-SSrfi)!)^ 

*) m U^lXt:: J; *) mrlSiS^ vXS«-(D^<dB5H t) 

10 0 2 31 if *S 8 |5«W«Mtt. 1 |B«®|li 

asV'>'X««it:^*t:i*5V>T. flfrlEJg^feiiJfifeXseftt^:, 
«ffi05I!afiSr?&f>*^lc-r5^ffiW»xmSrtT 5 ^ t Srf* 

w^t-r^mm^ >'Xoii})t;^ifeSrji^-r 

10 0 2 41 i«*« 9 IE«<D36Wtt. i»*« 1 lEttWlB 
^^VX®Sjg:^ftt*3V>T. HutBl-VXffi?!?:^;^^ » 

ant Sr-a-B!tbfcftBD-e*)5^ i: ^l^^ii^^mm.^^^:^ 
[002 5] 

[002 6] ^^^^(Dagj^UVXcDKitl^feli, 

LTtt, ^^MW$¥^m. h-y-yt?®. h-y 

^il#j6^.^U'i^X<D$aigJ^»jS-ei>S, JWTT-fi. ±{Z 

[0 0 2 71 *«MoiB^^>'X©»ji:&fe»i. ag^gu- 
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H*»-:^Xf4i^SD<^i-^Xffi?g^^t«r. ISfiS^Uii^ffiAnXT' 

- 9 tcs^ < fs^ita?J^al^c j: 5 m <o m bipxic i •? tM-r 

5Jg4*i«iMXS-SrWi-5, 

[00 281 011*. ^^^gwBSi^U-^'XoKit^ffifi 

*5 »t 5 ji^4^tmxs sr ^ tf wsxe<o-si£?i^ai s: ^-r 

X(DApxSr;^^i-^^la/i5^^t$i^T^^^„ pUd^-f-J: 
W^Xgtt, U-l'T'?hXg, yn5'^>'^^X 

a, *5i?qjij;5?i^^^tj^xa, ^ffitt±tfxg, T^T' 

10 uy^xS. i^XS. «|«XS;^j:i?SrWr5o 

[00 291 rixP><oWSJPXBui:::. li^oiB^uvX 

fcS-rSv^fc^vXJi^^Jt^dJ^ti-^tv. HcfflWfflAPXx- 
i^Jd^PX^tvSo ^fi^JWffl^XT'-^fi, ^1-®raX7^ 

[0 o 3 01 ^i-^fjpxT"— iS'tt. -fe^^^^s/e/^u-v 

JbPXT^— ^TfoSo 
[0 0 3 1 1 J£(E{J6RXiBmgiJ»33!)PX7'— ^J^tt. -fe? 7^" 
=1 y t'^-XoDflffidd^^fiifhEiBdcDE^r^HiJ LTJJccD 

•3^^CDfc5-fe5 = yi/3. ^:^X<Dff;?>.SrfiiJoTBlT 

[0 0 3 2] ja©ffiji^4^t LT»i. «^;tfi, IBigSU'^'X 

30 i^co u- vXffij^tt J; 9 i: /j; 5 J; 5 tt.m V 

fflgftftffi. Xl4Siiil-©^>'XSJ^4^-t<OtO(75U>X 

ds. j!Jc<Dtt±rfJ!inx-c®ffj t) L.^*s/h$ < J; 5 
»cSLffiz55^^ixTV^.5^fl. *i»l(DU'>'Xffiff$^^tJc*j 

h-y y^-ffiTJitf^^H^, *a;:^fcSLmie«s 

0. 1~5. OmmS^Jy^irJtSo 
[00331 tt±tf fiiJ t) APXt'-^ li. mlJ£ LfcftgiJ 9 

so ffi}g4^d»P>0. 1~5. OmmOfiiJiJ L5Srfi"J»)aiLJn 
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(0 0 3 41 Ktd. ffiStlj'ADXf'— iJ'Ji, = 

1 0 0 3 5 1 r ©isfflr^j^fflAnxf'- ^ (ifhSffl => V If 

t>^9FSJ!IPXS^^T 5 fcfit^Jt^Xf^ttlifeill^tu, IftfitSU 

fflixfm«f^©iEft^efci2ti5c*T,$. 

[0 0 3 6] JnX^«i:/i5lg^UVXattt LTIi. 

^$*T«TV5. •fe^P'-Y-.yv^^U'VXHttiffJ^^J; 
7>f ^^v-a-i/v-Xt^iD^^lft. ff$#OiB;5^-a-*p**^ 

10 0 3 71 mz. mmxmomK^ ;^ h-y^^H-c^v 
^y^ — ^i^z.. ^vxott'**^} w-vxj^^tfttoKifH- 
S-:5v '>-CADX-t--<#SjSi^i-fe 5 7 ^ =^ y Va. ^vXSrtf 

•rSo ^a'T^-fe^ 7^ = s/v^z..U'VXS:^S()-Clf -y^ 

[ 0 0 3 8 J mi »-*-rwexST-(l. V/'C Z l> h Xg 
T% SlR$lxfc-fer5;7-f^5/v'iU>'X»c:7'n5,^f&^ 

hxS»i±T:*r[fi)*s^io-cv^5#*S,*i^>'Xro h 
- y ■> ^'ADX-^T'y XAipxic-K>^T*fc •? . 

t^*^.^ u-^-Xcom^rt^ISi-?) r t d5T-# -5. 

[0 0 3 91 :/ci 5'=^>'^xe-e. @i (a) f;i 
•;/i'fa:ir2 Otc-fe^ 7vf = 5/v'3.u-i^Xl lcoaB(g!)X 
roi:^. -fe^^-f = s'->3.u>'Xl IJcfd^L 

[0 0 4 01 *l6l^<0^®T-4j5?^ttJiiJfi£XgSr 
ff^a Z.03j^*tilMXStt. -fe? 7>r = y->3.U>X<D 
>i-ffii£rfiiJ!3aiLJ!n3Xi-ir irlcitj. BiiitWi'Xwia:* 



xe■cS^I*3t^gB;6S#e>i^5^&^t>*)5*^ «ffiroif|B*- 

[004 11 *lgKJc*Jlt5Ji^^femxafi. ^1-SAPX 
XSi:. iSflSOlPXffiaBiJiJXet, tfc±tfHiJ»3Xmi:. 
ffigtfJXSt ^l-^XXStt, B"J "J l±J uJ!inx 

^•C. aSO t> XS^ft_htf XSSrM^^-ft-r 5 fc«)05X 

mcoui^xmwm^mmzMifSii-i, S5j«?xmfi. ft 

•3. ifc, »toffi5tt)APX5rtTpxS 
•^?*> 2>o ^l-fKlPXXSfiii^ttiSiEUlDXffiaBiJ *) X8<0 

Mtc^M-rSii^ tfc±»fSiJt)xm©H«mT-{>J:i,^<, 
20 , ^l-^PXfi-t 5 7 = i/>'X(0^1-^dSM;'5^w 

4^ti)SBg^uyXcDM:*-7='— ^fcS':5< uv-XffiJF^ttitc:!* 
< fiv^^fi, a&J '?^PXSr*v^Tii:m±«f^PXfc(t 
T-BI^ VX(D*!!::^7^— ^ tea-:} < U^^XSJ^^fe^s^ b 

[0 0 4 21 ffmtJ^XSSrtf bTli. =S-XiS 

n<Dxs©ARi-e»i. h<Dmmty<'f \-<DW>^i)^i 

[004 31 ^SJioxxe-cn. EI*L^J:v^l^fflo^Scffl[ 

^Jffli^^*nx^ffliS«Srffll^5 r i: ;dvT-# So r O^S 
<O5^-^S'i' tc:>^as/^'ffeJ,2 0Sr-fe: y hb. ^I-SJ^Xt" 
-^Sr&fitMffll^tlAPI^fiiJ$IBtCA;^t-5, *>-5l^»± 
iamia^X'*:;^ h ='>'t°3.-i?lC^1-^X7'— ^SrH* 

*o $-&So Sffl^iJ^^I-^PX^BiJi^Btt, ^I-^Xt'-^ 
JcS-rJv ^ T 17 - :^ Sr Y ttT?|Hie ijs b Y i: !7 

MW-t^ZtiZX-oX^ ■fe5 7^--y->^u>-Xl 1<D 
fflflffifi^^^' hSrS-CT^I-SSrmt). Ell (b) tc^i-J; 

Xl 2 $rSiti-5. 

(004 41 ifffii)!)PXffiffiffl •? xgr-(i, iTfflwi^tt^j 

®Xf^«Srffl(,^SZi:j45T-t5o Stffl[^J(^Xf^«© 
so -r. z wS:(S®J»Wfi'J^S 2 0 0 »i, '< y K 2 O 1 ±JC 
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Xtt^itfi^fe^S 2 0 2 i: Yttifi:S^«)#g2 1 Otm 
;t6HTV^S. X«tt^il:«g^«>#S2 0 2f4Xtt!Si6ffl* 

-i5'ttiHite#S2 0 5*siix.bn^ v-i'mm&mmm 

^'StJS^iva— y2 0 6ICj:oTl7 — ^'|B]|E*ft2 0 

7\ZY^y)HnhMrLV — '^f-^ yi' 2 0 8 SrHllEJ^ttl^ 

i^a.b\^fi'^x\<^^. Y«Mfi:SSt«)#'S2 1 ojiYtt 
iPi!iffl*-t*'^ttF3:>'=i-^»'2 1 ilc:J:t){i»?7K¥*lSl 

<DYil:^|S]lC^t!)$tl/-5o Ytt(iai*:i6#^2 1 0<D± 
fc:fiZttfirBSrfc#^2 1 2 1 3:65 Z 

ttr27A2 1 4 5::ft-LT^^e>lx-CV>:5o ^* (P3?^* 
5,^-) 2 1 5f±33Alilte**2 1 eSr^b-CJJAlslte^ 

S2 1 SJdioTlHie^Sb^iiS. J):ir2 1 5i:7]:lriH] 

e#S2 1 3f4Z«M4:»J*:J6#S2 1 2WZtti^i!)ffl^ 

-^Xrj!3^>'3-y2 1 7lc:J;t>ztt*i6]Jc#|^T*#-5 
J:5f-'5:oTt^5, ztti{a:St*je)^S2 i 2H:!7-^' i 
2i:P3?^*S'i5'-2 1 5 ©SSSr^*P*5 :i t Sr±@6*) 

1 2f±!7 — ^'^•Y s/^ 2 0 8»Cl§l^L:/i:V>:^cis'^f&ft 

[004 5] 2 0 0 tt. y-;?' 1 

2<D|5iefi!:g(cpl^LT. X*E6fi:S«:fe#S2 O 2 i:Y 
*4teS^«)#©2.1 0*sftiJI9$ti.. Xtt*|filtYft;^|fi] 
<oy-^' 1 2 ijOA2 1 5©*iMffiS*sS0ffli$n5, 

[0046] i&mBTMm 9 ioxr'- ^mm.umm 

wmm.2 0 ot;iii:SA;0i-5.Av-f:;=^ h^vf^-iJ'Srrfr- 
U-ceSlUTT'-^'SrlElS^-frSo xii{fl[eifc*#&2 

0 2. Ytt{i®gi:«)#S 2 1 0 , y — <!'ttlelte#©2 O 
5 <0 3 ttSr^goT y — iJ'Jni^Jil^tT^cfei^:^!*] t;i R 
*s'^?-2 1 5<D'f'-C,^M^Srte«i^*1-2.. rco^qX;^ 
»:ijttJSbfcR?^;&s/^-2 1 5ro'^'/L^MSWttB«:«)Sr 

10 0 4 7] iff^XDBffiBiJiJIS-e»4. igi (c) 

7j^-rj;5t-. ®fi$Rniax;6S 1 O 0 MniaT<OfiBU'9t5 
5 7 -f = J/ v-a. u^-X 1 3 Sr#5 :i i: d^-C^ 

[0048] tt±lf 80 1) xe-e»4. fi^^tf ±56 UfcScffi 
©JWWH'JSe 2 0 0 t l^#CD^MSrfflt\ tt±»f ffl J)* 

10 0 4 9] tt±tf fiij TMX\ mi ( d ) Jcini-J: 5 

<C, ffiftcFRmaxdSO. .1 ~ 1 O /i mSSWir 5 7 = 
yVaUi^Xl 4S:#-5wi:*s-et.5o 

[0 0 5 0] snit 9 Praxis -cji. la^U'tv^nfflos 
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<D5^-\rs'^'»-7'n.;/i'f&^2 0S:-fe y hL. ffiSttJAPX 

5. m.mmmmmy)mmmm-i.. ffiit«?APx-r-i?ics 

<5v>T-fe5 7-f=^s/->'a.u>'Xi 4 SrlH]te$*;iiSP>-fer 
5 7-f-3'v'=.W'>'Xl 4<D)^^tC/W hSraTT-fer? 
7 ^ =. 5/ i^>'X 1 4 roirax ufcffiw^wffiSt t) Srtr 

10 [00 5 1] ®®t!3APXXS-e. 01 (e) \z.7^^i:b 

[00 5 2] fl^4fetiMxe^tt. i •) , SEcODO 

gij 9 JPX-ef±*ffiJ|t $ Rmax*S 0 . 1 ~ 1 0 m mSS* 

■e*pxi-5r i:d5-T?t> <^ffiW«xet?. *ffia$Rm 
^i-5#i«^u>'X<©l!gffi©wa©S^tt. 

9 »ct^*®*PXjni?rfflV^5We:fyjfeSr«ffl-r5 r t dS-C 
[0 0 5 3] ::<DJ:5'irtD5mii#i^.-^L'>'X<?>i 

m.miitm(r>mmiit. mi (f) jc^-rip/iiav^w* 

X:ftSrfflV.^5rt*s»*LV\ r.«>{ttl>WexA4 0 

(±. ¥«4^-C*®^ttSr^i-5 ri'A-y- h 4 1 :65gflj4 2 
t coWt-9B#f J; P tig#:4 2 IC^ t) 

30 A h =Sr¥3*<*co?l5fgJcfiSo J; 5 =^ A v— h t*JS5d» 
^>ffi;^5r*Px5^td5T'#5<»jg^«H^So ^Av—h 
4 1 W*ffiJC^«^:flit?WWS*Sr3Bf?W<t. g(^4 2lJ: 

Sr=fA->-h4 1 1 6<7)MtCttiteUTWS*tf 

bo 

[0 0 5 4] :i(0{ttl/^13fSXA4 0»4. i/A->— H 4 1 

1 6^ffi*S^$i;tcft3DT-fcoTt.^i>. >- h 4 1J)517 — 

40 So -ewfci?), rtffimiS#i^.,^^>'X<^jrtffi(oi 
A ft ii<0Wef::4*fcig UT t ^ -5, 
[0 0 5 5] «i«/iftffi<^W^IC(4. 

fh^UT*3V^fcNCJ!niXfflx-:5'{c:S<5#. /Ky v'^'^ 
y K i: !7 — 2: ©ffiStffiSSt* STtrt \ *»o !7 — <D^n 
X^»c:fc'«t5fei^*I^IC7Ky 'y^^ y KO^ffiofiS© 

USrWSAPXi-^o :li^»cJ;^)Jg#tilMXgT•]ilJfi^$ 

so Asi5ilB-eS>5. 
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[005 6] mmmmnmizi v mmi)^^ii^^^mtfj: 

f&:»2 Ofl^Slc/iSfc*. 01 (g) Id^-f-J; 

10 0 5 7] ^CO^tt. ^feX^s ^^-K^-h^?g^ 

[0058] rcoi5 Jfc®:ffl[ft'Jffl)Srffl I. ^tzWl 9 ffl LJOX 
-ejg^iiJfigXS^tT 5 r t m J; O . i*5l5<D#»lt)!niX:dS 

-e#5. ^(DPiib. «>»»tAPX-ettu:^X«BDjf54feft»j: 

i£;'Si:$tvTV^fc#P:Oj!jpXMJ>5^®i:Ji»3. L-d^t,. 

10 0 5 91 ±3^ Lfc»M-cf±, mmiMm\^m-m<om 
ji^4fciiMxs*«^i-2) ^1-^px, fi^ipxaa^ij •? jp 

X. tfc±»f»J<JAPXSt;5tBSt»)*PXi£r— &c5S:fitftijaiX 

[006 0] z(ommmmj:mm(D-m<D^mMmm 

3 0 0 tt. •J' K 3 0 1 ±{c:xttfa[S»eft¥© 3 1 O i: 
Y^firg^ii)^^3 2 0AS^Sx.e>i^■CV^5, X^BSt 
J6^tS3 1 0ttXtt!^»)ffl^-^S05ac>.3 — ^3 1 1 
|Cj;oTfS»?*¥:^f6]OX«6;^|6](C]Sij)Six5. X^* 
|6j(D4t@fl3i>'=i— ^3 1 1 fwJ;orfiJ»?ffl$ix5„ X 

ttfi;B**#g;3 1 o(o±\z, u—^^mm^^ms 1 2 

•\' s/i? 3 1 3*5®!J<^»^P>i>, y-^'lHllStti^f!)^*— 
^J'&053i>'3-^^3 1 4^cJ:oTlHIteSgtt$i^5„ 17— 

.yi^ 3 1 3WlH]^{a:BJ43iV3— cJ^S 1 4JCj;o 

f't»tt>tt5, Y*W4Sg^r«)#i^3 2 Ofix^fi:g^Ji># 

I&3 1 0 irii:3^i-5iit?7K^*r6)©Yto::^fS]icYttii^i!i 
m=fr-^Rxfx.:^zi-^3 2 nzxoxmm^f\,i>o y 
^:^iS]<o<a:B»i^ 3 2 1 ^;l<toTW<^al^^i^ 

Y^B»r*^®3 2 0<D±f::. 2-^(0^ IJOSO^ 
3 2 2 t^2J]!fe^3 2 3;!i5@$$ix, mi<OJJ!fe-&3 
2 2le:ttfflfiiJ»)ffl^<-l' h 3 2 4*5@:£$H, ^ 

2 Ji^-^ 3 2 3 li»itt±lf;^^<^' h 3 2 5 i^B^g^ttX 

aSiJ?>ffl^<'l' h3 2 4f±. 
•J. ft±ffffl^-«'f h3 2 5tt. 0«itf*ieS^^^'-1r*>' 

[00 6 1] um:}jm^. i o. y 

«ft{a®St«>#S3 2 O. !7-i'$ilHlg^S3 1 2©3«i 

Srt6oT!7— 1 i<DJiPX.-S»cS:Tfcife«t*|6Hc:.'<-r h 
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3 2 4Xtt.'<'l' h 3 2 5 05it*S«4''l>ffiSS:fi:«5l!!:fe-t- 
5. w<OAPX;^tcMJS;Ufc^W h<D3feSg<Dt'Hj>M^<D|£ 

fl^^^ttiJ^Srn^o :i<Oi^. 17 — i5' 1 1 H!7 — i^^c^J^^^-^ 
fi. tfc±>f APXgiJlC 100~3000rp mOF^colajfe 
SCTf!7-;5'(aiI5I^#g;3 1 2»Ci»)lHJte$ix5o 
e{4SS:^>r3-y3 1 4T*Sil9mLx Ytt^S*i6¥ 
©3 20 tX$ft{£Bl^*#S3 1 0 tSry — 1 1(00 
etc|sl»^t-1i:T'ffcfij3tJ6$-li:5o fiP*>, 17-^5- 1 1 Sria 
10 te$*/jC*S^>, !7 — 1 10I5ie|i|-ejf,5Ytt*-|Sj©/'< 
•Yh324. 325i: !7->:' 1 1 (Di^n^^i^WRX^X 
^ijJ^(0/<-< h324. 325t !7 — ^ 1 1 (DffiMfl*)* 

mm.^'P—^ 1 1 w|5ite(c:i^»i$-&5t><o-e*)-5„ 

[006 2] :i (owMummmmm. 300 1^. 3gH>j 9 m 

h3 2 4 i:ft±Jfffi/<-r K3 2 5 SrWt)^x.TBiJ*) 

tHLipxSrtfp J;5»;i'icoT*Jt). ffiNU ►) ffl/^-f h 3 2 

4 S^ffl^^T^1-ffiSPXSU^ifi^PXffifi8lJ •?J!ipxS:tTt\ 
tt±tfffl/<-f h 3 2 5 Sr«^^-Ctt:±^f fiij OJIlPXXtJJffiS? 

20 [006 3] wcmm'^^mmm 300 (c{±. xt>mmA> 

i^f ^-^j'dSfi-asuft^t-^Xx-^. fi^ffiAPXffifi 

fiiJ»?ApX7'--t5'. tt±tfBiJ>?*PX7='-i5'. ffi^iJJPXT' 
— ^*»e>1«^!fe$i^-C^^5ll:fi^S^J^^ffl)!IPXx-^;55J^;^ h 

[0 0 6 4] 01 (a) \:i7r:UtcXo^J:yo'y!^1^Mr2 
Otia]£$ixfc-fe:5 ^-f-s^i/a. uv'Xi i iSr^- ^^'^^ 
•\r s':J'3 1 3tr@3tL.x 7-f = s/>'3.l'>'Xl 

30 1 ^c^tLT■^^Lfe^^fc^1-s^px7'-^^'^cS':5v^T■fe$ 7 

^ = y v-^ u-^-x 1 1 (Df>\-m^^m^<D^t. xmwi t) 

-< h3 2 4-C^8'J$ixS. i^V^T. 3glBiJ«3ffl/M h3 2 
4 SrfflV^Tiafi^ffiJ!IPIffiaglJ•JJPX7^-^5'^cS'3^^TBf 

arou^xsijg4^ttcfi^LfcHuiEufce**ffi, h-y 

2 5 Srffl I ""Tttitf filJ *) JPXt'— IcS'tJV ^-CiS *) © 
0. 1~5. OmmeS?r^8iJLTffiia$Riiiax*5 0. 

1 ~1 0 y mgS<oag^U'>'X<OA!!!:^v^— ^JcS':5< 

2 5 iSrfflv^-CESJ •?)!)PXx-^»c:a^v^Tffiffi ij APXiJS 

[0 0 6 5] ^<DXo^mm'omy<^ h 3 2 4 ift±tf 

ffl/M h 3 2 5(D2mm<Oy<^ h^mx.tc 1 ^O^ffl^J 
ffllXf^«3 0 O Srffiv^T-«cD?g4^tiiJfigxeSr!7-i' 

y - 5^ A- ^ •? r i: < Si^r-tT 7 Jg^^ 
iiM;^ii(4. XS^5^c^J^^'^^Sl)(^)i^gS^ffl^^-5±i^L 

[0 0 6 6] nmtmrni^i-^'y^ ■ ixmtzmm^ii 

so Sfc*. #lS«tc:J!)Pl®*S7Fgi:/i5ff*>9-CJi< , 
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[006 7] ±x6 UfcSfctf 300 -C-fi. 2 

?^-5e(Dfi:«»^gaSL, hSrXtt*|SjtY*ili:fr|Sij:: 

[0068] iJctC. *«?g(C*i»t-5icffl[^»fflABX7'- 
[0069] y^'r yZfAO 1X\ m^i^mm Lfc 

fc. *«;Su:/X(D«^(±S«i!c. C«ic. a«tti. 
yXA. i-^'Xj?;'^, uv-x^, 

i^v^-O-lc J: t) jtSu-v-X^^-^-oiiitgS 

[0 0 7 0] 7.7-y:rA 0 it^y^ Knv-t"^ 

(0 0 7 1 1 jjcfc, ;^7^5':/'4 o a-e. |gi^u>'X©«i 

ii^«iSJi£*|pI (0-3 5 9° ) i:ft$T'S^H5« 7" 

y XAAs^SHTv^Sig^tt. ;^xy7'4 0 7'y 

XAi;icj?;i:r u^-Xffj^fct^Scfflf^— i?fc7'y xascd 

E) SrS-rm<it7'-^Sr7'yXA»fc-»tftSro:^|6]lcft 
«®fifctt«M$*. grfc^-^f>i^fc^^lXffi^cS':J^^T 



7^ 

[0 0 7 2] 05 (a) tt. tS5liOl5f»;^ifeT-7'y XA 
Sr#^IDi-.5*&^S:«S^e<)tw*U 05 (b) 

(0 0 7 31 U>'XS|tl Hi. :/d •yi5'f&*2 OfdiS 

S 3 0 tt, u vXS« 1 1 ©S^iiBni: y jj' 2 0 
[0 0 7 4] St3fe©Wm:fr&Tyy XA5rM-;!nii-5*i^ 

ji?>. •T'y xAatcjs:efc>i'^f&fl:*5!e«^-T?fc5o a^<^ 

^ffiffll»cmjt5Sr^lt5#^.^^>'X-Cf±. (aaaffl!)ar4' 
(D-s-;^*-::/. *0A«ti;&i:^fc'»'^f&A*SjJJ^M-^i9 

(a) lr^i-J:5fc. :/ns,^f&A2 0©S!pffisi:Jn 
20 -Ati#Atvbfctt(c:tt?Lw4'.Wc{a:«i-5^) x-w 

[0 0 7 5] ClixJwMUT, *^WwSiit3^-Ctt, 0 

5 (b) tc^-ri 5 APXlHl^iiMC tJbDXS<D3^jS 

•3. :/n .>^'f&J,2 0®Si»ffiStC*tUTAPXffi©)lei^ 
tt>.iL>T-(OSJ&L 2 iiSB'TScDr y XA4lc^eSi-5^Syf 

it«v^fcinxffiSr«ij^-r5wtis-e#5. ^©ig*, ic 
ffi7*-i5'<D^H©;^*^T?7'yXAo«-3!io*s-c#5fc«>. m 

[00 7 6] 04»CMoT. J5c»C. ;^xy7'4 O 5T-li 

i4»S:*J^i-5o iS'6*PXfi, ^:^X<o#1-||S:/h$<i--5 

t S 5r*-t-5, iil^f±SJi£*|6i ( 0 ~ 3 5 9 
" ) irt/y XA»-e*$ir5o <B<6*PI*s-^4tvTV^i 
^fl. )3co;^x s/:7'4 o 6T-u>'Xff$4^©Scffl7'-i5' 
»cil-C,^7^-^?Sr*Px. SE^fTPo AfrWtctt. APXS 

( i^^-xo^i-sA^ btj •) m ufc t # ^ct^I^,^^c^fl[Sf 5 

fc(c#bixfcinxSQjc:S':5i,^T u-vXj^4^<D|g[ffir'-:5' 

[0 0 7 7] 06 (a) ti. !¥5lE<Dl3fg*&-C<S-C,''»S: 
¥sn-t^^^n^m\^7r.\^. 0 6 (b) (±;*:^ig<DW 
@*feT*<l'C^»SrWAPi-^)^^^ia:t;Wlc^i-o 

[0078] tit3!E<D«fM:^ffi-Cil-6S^f^A0-r5^ 
tt. U-i^XSItl 9 a -t<D<><OSr:^ci s'^'^ICiPXHlte 
50 ttMCtCjl*UTjt#:'t''60C=S:g^3t4(ii;$-&-C@3t-t- 
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(0 0 7 91 WS&»4. Hie (a) \Z7^-rXo\^. 

[0 0 8 01 wHlcMUT. *«EB<OSSjg;^ffi-Ctt. m 

6 (b) \z^-rxoiz^ mj:mi:msi^'p-t-MCA^^ii 

Ui^X 19b c0;!lPXffiO3t^'r'C>O c dJ^a-d^ Lfcjnxffi 
(008 11 iSfetC, [g|4 <D;^-7";x7'4 O 7X\ iPI*# 

'^•yn'iy^ mmtc^Km iim^-ri,, -(o^s/e^^^ 

*>5:v^J: 5 t-J!)HX*#Sr^3ft-5«K»55*s*>5. 1 1) 

tt. js^*ds 1 . 7 4 ^m^?>mMmmmmu-^cR- 

(008 21 Si:fifSIJffllXf^«<DapX^«=f4, !7-i5'|Hl 
l7-^?©l[H]|5fe«^*©^S!l»-e*>5j|l9 fs' 

X. -fcfcirfgijtjinx. ^l-f^ioi. ffiSOAoxro^Apxtc 

fcV^T, Bg^l/>'X(DM:*^x-i5'tcS-^< l/^-Xofl^l^t 

coapx/<^->'^5iati$*vTv^5, fh^ffl3:^f^-^ 

x-iJ'SrSIStL. ::<7)ftij#6<)/iU^-Xff^4^t(0^<i£7^-^' 
■^^>'X*tt•(c£<5^^T^gc©;^PX/•«^— >-<Dt'*^e>ft 
ig/iJnX/^^-VSrS^e-rS. *)5t^l4. f^3e**5;tipx 

(0 0 8 31 *(^ft^iAPX^fe«=i: LTtt. ±iELfcl7- 

ffl^ij^xf^«w®^(±, y-^EiefSfi, ffiSiJl?APX 

■Cfi 100~3000rpni. tt±ff APXr*(4 1 0 O ~ 
3 0 00 rpm. ^lOtfy^tt, fifiU t)APXt?»±0. 0 
0 5~1. Omm/r e V. tt±tfJ!niXT?l±0. 005 
~0. 2min/rev. «J •) ii;?ffif4. ffiB'J O^IPXT-tt 
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0. 1~10. 0 Omm/p a s s . ttitfAnX-Ctt 
0. 0 5~3. Omm/p a s s O^g-CfeSo ^1-flAp 
X^ffilJOJPXWj; 5»CX. Y«J2iai^S8-C*nxSrtT5 

XT*I4 100~200 0 0rpm, tt±lf ApXTtt 1 0 
0~2 00 00 r pm. ^y^H:, ftfiij !J j!ipx-ei± 
O. 005~1. Omm/r e V, ffc±JfJ!inX-efiO. 
005~0. 2mm/r e V. ^iJiX^^ffttt, fegiJiJAP 
X-CfiO. 1~10. 0 0 mm/ p a s s . ti:±»f APX 
10 "CflO. 05~3. Omm/p a s s <0$SH-C3i>5. 

[0 0 8 41 J!lPX^itOtf>t?t>i2^») f-;/5^0^]t*S*<> 

i^A>h<ommi)mtix^^^i^mn. ip*>j)*ti7— ^^o? 

5>-C»4. ait) t°i/^Sr/h$<1--5ri;6SSf$L^\ - 
20 [0 0 8 51 ia7^^t/Iil8J;i, il^t) fs'^O^:^^^^'- 

'^^<^—>'^mm-r^. m7<D (d tsy-^' ,(>;{,:. ^ 
as*^$tt5o ia7co (2) tt, v^—^<Dn-mut^^& 

30 1 izm*) f yf^Sr/h^ < Lfc^P 1 Sr^t!^-f--5/^^'->' 

$<iri^^-$'->' mM) -efcS. 1217(0 (3) iii^m 

mr>\^'y^^i^^< U-CPOSrJtl^i-S^^^-VT?*, 
5. 1117(7) (4) ^1-^^l«tt*3jlgBT-fi— ;£(Oj5l*) t' 
'y^POX\ 'P^UXxk<0 fs^^^SrP 1 iC/h$<-r5^-? 

^-v' i:. ^l-mi:rt^gs-ei4-^(oatij try 

[00861 138(0 (5) fl. ^1^JiSB*^?)rtm*-C»i 

mm tf^mui)^hP^muKi)^\,'fx^^ fs/^A^a^j^ 

(US) T-ii>5. 08(0 (6) »±. ^I-SSS 

rt^SSt?^»fwj^9 tf 3/^iS:fcgr</j:5/^•^->' 
so (JKIS) -e*>5, 08(0 (7) tt. 4'*gildSft<>ai9 f 
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mm -ei)5„ 0 8(0 (8) ^i-^gi5A^p>t^j^giJjc 

[00 8 7] U':/Xff$^^^uvx<;5«-!^«|{c:jS; 

LT t>ft±rf giJ I? Jpx^fcSz •? *5 c 
i5nitgT'fo5:fc«)s 08 (5) (r>W^<r>^<^—>'-Q^ P 

1=0. 05~0. 20 mm/ rev, P0 = 0. 10 
~0. 4 0mm/r e v«r»fflf •5ri:AST?t5o 
10 0 8 8] ftJiJf ffl OJPXT'tt. :*:#»l±lil 7 
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